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Overview of the Fragment Separation Technique
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Sample Data from the A1900

energy loss

575 |-
550 |-
525 |
500 _
475 |
450 |-
425 |

400

140MeV/u
6K ¢

8 msr
5%

420

440

460

480

500 520
time-of-flight

540

560 580

RIA R&D Workshop August 2003



The NSCL has Extensive Experience in Separator D681gn

* The A1200 separator was completed in 1989 and
was the heart of the NSCL radioactive beam
program for 10 years. RNB experiments were
more than 60% of the experimental program.

Sherrill, Morrissey, Nolen, Winger NIM B56 (1993)
 The A1900 separator was designed to be

optimized for the Coupled Cyclotron Facility. It
was completed in 2001.

Morrissey, Sherrill, Steiner, Stolz, Wiedenhoever NIM B204 (2003)

* The A1900 will be a testing ground for RIA
fragment separator concepts.

RIA R&D Workshop August 2003




LISE Necessary Tool for RIA Separator De&gn

LISE 6.2.2] ‘ :

O. Tarazov, D. Bazin ‘

Allows a full first-order

simulation of fragment

separator designs

including momentum

compression and TR

stopping 1n gas. cw | o | ormow | sseraw | ssosmw | 259

S?Mg 33Mg 39I‘lllg 4I1Mg

To Do List:

Verify current code
Fission
Monte Carlo

®
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Yield vs. Fragment Separator Momentum Acceptance
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Yields for Projectile Fission (Schematic Model)
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Energy Dependence of RI Production: RIA Example
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Basic Desrgn Goals for the RIA Separators

« Two Separators are needed in the RIA concept

— High acceptance (12%,10 msr) to feed 1ons into the gas
catching station.

Momentum

—> Pre-separator—> —>
p Separator compression —> Gas cell

— Higher resolution (higher rejection of unwanted
fragments) to feed 1ons to the high energy experimental
area: (6%, 8msr)

* 10 T-m maximum rigidity 1s desirable for the most

neutron rich fragments (10 Tm vs 8 Tm 1s a factor
of 2 in yield for #' Al from 43Ca).

« Higher order aberrations must be kept low
— Purity of the separated fragments

— Stopping efficienc
pping y

NSCL
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Results of 10n optical aberrations
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Effect of degrader errors — 2 stage separator
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The high acceptance separator /

could feed the gas stopping 7
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Optlcal Layout of the HA Separator
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Momentum Compression Technique
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Implantatlon Depth of Fragments —2 stage
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Implantation Depth of Fragments — 1 stage
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Pre-Separator First Order Optics

Q Q Q Q Q Q Q Q D
4 5 6 7 8 9 1 101
1 3 4 A 6
D o D oD O D 1D D C
R M R RVR M R MR R R
F FG F FGF FG F c1 1 1
3 42 5 637 84 9 50 1

A v

2m

A

NREEni R i ik

Image fOI’ beam catcher RIA R&D Workshop August 2003



Full High Acceptance Separator First Order Layout
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Fragment Separator R&D Issues

» Software development of the program LISE to be able
to model all aspects of the separation and stopping
process 1s underway and should continue.

« Preliminary designs have been investigated, but a full
design of the separators 1s necessary to set the magnet
parameters and civil construction details.

* A number of significant R&D i1ssues remain.

— Optimize acceptance (6% to 18%) while keeping aberrations
at acceptable levels

— Study radiation fields and damage on system components
— Beam and fragment dump (isotope harvesting)

— Wedge uniformity and momentum compression

NSCL
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